RESULTS

Alkali denaturation
Alkali denaturation curve of rat oxyhemoglobin shows an evident departure from the one component-first order reaction kinetics (FIG.  1) . The result may be taken to indicate the heterogeneous character of the hemoglobin and the possible number of components of different alkali susceptibilities can be assessed by a mathematical analysis of the curve. Such mathematical computation, however, is not attempted, because some ambiguity is suggested about the usual manner of interpretation of the alkali denaturation kinetics11,3). 
rates of migration other than the above six ones. The six zones, positive in staining reactions for heme and protein, represent reasonably heme-proteins and probably hemoglobins.
The densitometric record of FIG. 3a evidently shows five peaks but the most rapid zone can not be resolved (FIG. 4a) Flat curette chromatography By this procedure, six zones can be well separated (FIG. 6) . The result is agreeable, at least qualitatively, with those by the salting-out test and the starch gel electrophoresis.
DISCUSSIONS
Rat, a commonly used laboratory animal, has rarely been the object in the fields of hemoglobin research.
The reason may reside in that this hemoglobin, especially in its oxygenated form, bears an extremely low solubility in extracorpuscular conditions, so that a mass of hemoglobin crystals precipitates within a few minutes after hemolysis at room temperature. 14) found this hemoglobin to be homogeneous on paper-and agar-electrophoresis.
On the other hand, GIRT and PILLA15) reported the presence of the two minor components and GORDON16) observed the two major components in a sample by starch gel electrophoresis.
ROSA, taking a special caution of completely dissolving the hemoglobin, reveals the presence of five components on starch gel electrophoresis, of which the slower ones have less solubility at neutral pH17). He shows also no difference as regards this heterogeneity between five strains of rat. Alkali denaturation method has widely and conveniently been utilized in quantitative characterization of human adult and fetal hemoglobins. However, objections have been raised against its general application to the other hemoglobins, since the alkali denaturation rate process is also explicable in the other way than the usual assumption that the reaction is first-order with respect to concentration for each hemoglobin component11,3). The present result (FIG. 1) , therefore, demonstrating an evident departure from one component-first order reaction kinetics, does not approve the heterogeneity of this protein by itself.
Discontinuities
in salting-out curve of proteins are discussed not only to indicate the genuine heterogeneity, but also to be due to phase transitions in the solid phase12). However, the six breaks in our results (FIG. 2) can be reasonably considered to represent the presence of six subcomponents, since the sediments are consistently of amorphous nature all through the salt concentrations and the locations of the breaks are shifted by varying the protein content in the system. The latter phenomenon, by itself, would be taken to indicate genuine heterogeneity unless an interaction between components occurs12). Possibility of false heterogeneity due to the modification of heme moiety is also neglected in view of the facts that the same findings can be obtained in the carboxy-, oxy-and cyanmet-hemoglobin and the visible spectra of hemoglobin in both liquid and solid phases are comparable with each other. 
